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Preliminary Report on the Damage of Buildings and Houses due to 
the Great Hanshin (Kobe) Earthquake of January 17, 1995 
Yoshihiro Sugimura Madan B. Karkee 
Professor, Tohoku University, Sendai, Japan Chief Research Engineer, GEOTOP Corporation, Tokyo 
ABSTRACT: More than 5,400 persons were killed during the great 
Hanshin earthquake that occurred early in the morning (5:46 a.m.) 
of January 17, 1995. About 90% of the dead, most of which were 
aged persons, were crushed under wooden houses and other resi-
dential buildings damaged by the strong shock. People could not 
escape falling ceilings and furnitures because they were still in their 
sleep. In addition, the shock produced by the active fault directly 
under the area was very sudden. Markedly heavy damage was con-
centrated in the approximately 500m wide belt region lying between 
the Rokko base rock zone and the soft ground and reclaimed land 
zone along the sea shore (Figs. I ,2). Japan Meteorological Agency 
(JMA) assigned to this zone an intensity of Vll, the highest scale 
in the Japanese intensity scale. This was the first time in Japan 
that the intensity of VII, which approximately corresponds to X and 
higher in the modified Mercalli scale, was assigned to any region of 
earthquake damage. 
Fig. 1: Belt region of seismic 
intensity Vll (JMA) 
Fig. 3: Scene of the damaged 
wooden houses 
Fig. 2: Townscape consumed 
by the fire 
Fig. 4: Pancake type of failure 
in aRC building 
Characteristics common to crushed wooden houses are: (1) collapse 
of first story of the two storied structures, (2) old structures con-
structed more than 30 years ago, (3) top heavy structures with roof-
ing tiles laid on thick layer of clay, and ( 4) insufficient lateral bracings 
and walls in the first story (Fig. 3). Shear and bending-shear failure 
of first story columns was common in case of medium to high-rise 
structures, including office and residential buildings, with reinforced 
concrete and steel encased reinforced concrete frames. ln the dis-
t rict of San-nomiya, central part of Kobe, a typical pancake type of 
failure at intermediate height, from third to fifth stories of the seven 
to ten storied buildings, was observed (Fig. 4). 
Generally, the collapsed buildings and houses were comparatively 
old, constructed before 1981 when the regulatory Japanese standard 
relating to earthquake resistant design was substantially revised. 
Newer structures such as skyscrapers and prefabricated houses sus-
tained little or no damage showing quite clear contrast. For example, 
high-rise residential buildings in the two reclaimed land areas, called 
Port Idand and Rokko Island, were seen to sustain minimal dam-
ages even though the ground subsistence including the liquefaction 
phenomenon was of the order of 0.5 m {Figs. 5,7). One of the reason 
why t.he damage was slight is because the pile foundations supporting 
the buildings were carefully designed taking measures against nega-
tive skin friction together with ground improvement, thus providing 
certain redundancy in the earthquake resistant design. 
Fig. 5: Aria! view of Port Island 
after the earthquake 
Fig. 6: Exposed precast con-
crete piles and pile cap 
Fig. 7: Settlement relative Fig. 8: Pile foundation of a building 
to improved ground located directly on active fault 
Some examples of damage to pre-
cast concrete piles were observed in 
Port Island and other places. As a 
typical feature, anchor reinforcing 
bars were seen to be pulled out of 
pile caps producing a gap between 
pile head and pile cap (Fig. 6). An- =:iijiiili·lll-
other example is a four storied resi-
dential building located directly on Fig. 9: A ti lted building 
an active fault, known an the I<oyo 
fault. Some of the piles were torn off by the fault movement (Figs. 8). 
The reinforced concrete wall of a four storied residential building was 
found to have tilted by about two degrees with no apparent damage 
to superstructure (Fig. 9). The building is most likely supported by 
piled foundation and structural damage to piles is a concern. Increas-
ing examples of such damage to pile foundations and the consequent 
need for suitable countermeasures can be anticipated hereafter. 
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